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I. Introduction
Terms of trade is defined as the ratio of price changes of exported commodities to imported ones. This indicator shows the changes in the purchasing power of exports relative to imports of individual countries. Improvement of terms of trade occurs when export prices are growing faster or decreasing slower than prices of imported goods and the deterioration of terms of trade occurs when export prices are rising more slowly or decreasing more rapidly than the prices of imported goods. The economic literature suggests three main transmission channels of the shock in the form of terms of trade on economic growth. Namely, changes in terms of trade cause changes in capital productivity and changes in the size of investment, which affects the dynamics of economic growth. Moreover, changes in terms of trade lead to changes in economic growth by altering the size of total savings and consumption in the country. Finally, changes in terms of trade lead to changes in the value of public spending, resulting in a change in the government balance and consequently change in the rate of economic growth [ Figure 1 ].
Figure 1 Transmission channels of terms of trade on economic growth
Source: Own study. Prebisch (1950) and Singer (1950) suggested that in developing countries, there is a downward trend in terms of trade relative to developed economies. This regularity is known as the Prebisch-Singer hypothesis and concludes that the prices of primary commodities exchanged internationally decrease in comparison with the prices of manufactured goods. In addition, Prebisch (1959) (2008) showed that the terms of trade deterioration has a negative impact on national income and wealth. In the long run terms of trade deterioration only leads to a proportional decrease in the level of national debt, but does not contribute to changes in production and investment. Thus, changes in terms of trade affect economic growth only in the short run. Moreover, the high volatility of terms of trade causes a fall in economic growth due to the common aversion to risk. The results of many empirical studies have also confirmed that changes in terms of trade explain about half of the production variability in developing countries. Mendoza (1997) Before model estimation, it was necessary to specify stationarity of analyzed time series. To this purpose, the Augmented Dickey-Fuller Test (ADF) was used. The results of ADF test indicated a lack of stationarity of all time series. Among the analyzed variables used in model were only time series with 1 and 2 integration rows. Relevant results of ADF test were presented in Table 2 . In the paper it was adopted three lag period (three years) between explanatory variables. The choice of lag lengths was in line with results of the information criteria of the Akaike, Schwartz-Bayesian and the Hannan-Quinn models. According to these criteria, a model with three lags length was characterized by the biggest information capacity. Moreover, due to the lack of cointegration between variables it was not possible to expand and transform the structural VAR model in vector error correction model (VECM -Vector Error Correction Model). The next stage of analysis was to estimate structural parameters of the VAR model. Based on data presented in Table 3 it can be seen that the sensitivity coefficient of GDP per capita to changes in terms of trade amounted to nearly 0.07 at 1% of significance level. Thus, the value of this ratio indicated a relatively low and the positive impact of improvement in terms of trade on GDP growth per capita in Poland. However, the elasticity coefficient of GDP per capita to terms of trade volatility amounted to -0.01 at the 1% of significance level, indicating relatively low and negative effect of terms of trade volatility on GDP growth per capita in Poland. According to the figure above, it was found that a shock rise in GDP per capita led to an immediate increase in GDP per capita in the first year after the shock, followed by a gradual decline in GDP growth and stabilization after six years. Relatively different was the impact of terms of trade increase on change in dynamics of GDP per capita. Namely, terms of trade improvement led to a gradual decline in GDP growth per capita during two years after the shock, and then to an increase in GDP growth and stabilization after six years. On the other hand, the increase in terms of trade volatility led to a sharp decline in According to data presented in Table 4 , terms of trade changes explained more than 11.3% of the variability of GDP growth per capita after five years and more than 28.7% after the fifteen years after the shock. In turn, terms of trade volatility accounted for about 20% of the variability of GDP growth per capita after five years and nearly 19% after the fifteen years after the shock. The largest share in explanation the variability of GDP growth per capita in Poland was an inertial factor, i.e. lag changes in GDP per capita.
IV. Conclusions
Results of the study confirmed that terms of trade improvement in Poland led to increase in GDP growth per capita in the period 1980-2009. On the other hand, the increase in terms of trade volatility in Poland reduced the growth rate of GDP per capita. What's more, there was revealed that changes in terms of trade in a relatively greater degree influenced the dynamics of economic growth in Poland, than the terms of trade volatility. It was also demonstrated that the change in terms of trade and terms of trade volatility, explained in a similar degree the variation of GDP per capita in Poland in the period 1980-2009.
